Service Provision in the Framework of Industry 4.0  by Rennung, Frank et al.
 Procedia - Social and Behavioral Sciences  221 ( 2016 )  372 – 377 
Available online at www.sciencedirect.com
1877-0428 © 2016 The Authors. Published by Elsevier Ltd. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review under responsibility of SIM 2015 / 13th International Symposium in Management
doi: 10.1016/j.sbspro.2016.05.127 
ScienceDirect
SIM 2015 / 13th International Symposium in Management 
Service Provision in the Framework of Industry 4.0 
Frank Rennunga*, Caius Tudor Luminosua, Anca Draghicia 
Politehnica University Timisoara, str. Remus 14, Timisoara 300018, Romania 
 
Abstract 
The purpose of this paper is to analyze the relevance of the industrial service industry in the framework of the project: „Industry 
4.0“. In an increasing number of cases, the progress of the project is unsatisfactory and takes on a crisis-like character. Previous 
research in the context of the concept "Industry 4.0" focus on production environments. By conducting expert interviews, the 
relevance of services for the future project is examined. The result of the study is the identification of relevant business services, 
and an assessment of the applicability of scientific approaches to service-networks for the project "Industry 4.0". The current 
state of research in the field of Industry 4.0 and service network is used as a basis for this study. The added value of this study is 
to create a model to assess the service sector by bringing together different scientific approaches so as to meet the necessary 
interdisciplinary requirement. The decision model allows the service industry to apply the evaluation model for the own business 
view and strategy. The added value of the evaluation model is the application of service network models in the concept „Industry 
4.0“ and the completion of the theoretical and practical implementation dimension in the concept. 
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1. Introduction 
More and more reviews and research conducted by industry-related institutes observe that the penetration and the 
progress of the concept of Industry 4.0 is very slow. In parallel, challenges to the industry increase very rapidly and 
competing concepts from other continents increasingly exert competitive pressure. These developments lead to an 
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increasingly crisis-ridden character of the entire concept in Europe. China is after Germany the world's second 
largest exporter of products and systems of automation (Ohm, C., Bürger, M., 2015, p.17). Also, Carsten Knop 
reports of a study which states that labour productivity in Germany has not increased since 2007 (Knop, C., 2016). 
The German Chancellor Angela Merkel emphasized at CEBIT 2015 (Centrum für Büroautomation, 
Informationstechnologie und Telekommunikation) once again the importance of the “Platform Industry 4.0”, which 
consist of large corporations, medium-sized enterprises, science, politics and industry associations VDMA (Verband 
Deutscher Maschinen- und Anlagenbau), ZVEI (Zentralverband Elektrotechnik- und Elektronikindustrie e.V.) and 
BITKOM (Bundesverband Informationswirtschaft, Telekommunikation und neue Medien e.V.). Looking at other 
continents there currently exist comparable collaborations such as the Industrial Internet Consortium (IIC), which are 
in direct competition in designing the digitization era with Europe (Merkel, A., 2015).  
In recent years, the concept: “Industry 4.0” is gaining great importance in Europe. Current concepts and studies 
focus almost exclusively on the production of goods. 
The keyword “Industry 4.0” means a development that changes the traditional industries fundamentally (Manhart, 
K., 2015).  
The competitive situation German or European companies is affected by a growing dynamic. Increasing product 
and process complexity, volatile markets and increasingly shorter product, market, technology and innovation cycles 
are just a few examples of current and future challenges. The concept of “Industry 4.0” is seen as an important 
strategy to remain competitive in the future. This includes the design and implementation of competitive products 
and services, as well as the administrative powerful and flexible logistics and production systems (Kempf, D., 2014). 
Innovative interdisciplinary product development requires a rethinking of today's construction methods, processes, 
IT solutions and organizational forms. Designing and drafting methods in all disciplines should be reviewed and 
their suitability be checked for a modern, interdisciplinary approach model for product development and transferred 
to a common, integrated and interdisciplinary methods, process and IT solution (Eigner, M., 2013).  
Industrial companies are currently facing the challenges of increasing individualization of products, the need to 
increase the resource efficiency and reducing time-to-market. These challenges they encounter in particular with 
increasing digitization, IT penetration and networking of products, manufacturing resources and processes. Concepts 
for this are currently often subsumed under the term Industry 4.0. (Lachenmaier, J., Lasi, H. and Kemper, H., 2015). 
2. Theoretical base of the different research approaches 
2.1. Industry 4.0 
The Fraunhofer Institute published in 2013, the result of a study to “Industry 4.0”. 661 companies, supplemented 
by 21 renowned experts in the industry, leading scientists and association and trade union representatives, 
participated in the study. There are three future-relevant themes were identified: 
x Dealing with complexity; 
x Capacity for innovation; 
x Flexibility (Spath, D., 2013). 
Thomas Bauernhansl emphasized at the conference “Mav Innovation Forum”, that, due to the variety of 
technologies used, a further increased individualization and personalization of products and services, the 
"complexity" will explode in the future. With regard to the implementation of the “Industry 4.0” frame it is 
recommended to define so-called "use cases". (Bauernhansel, T., 2014).  
In addition, the future project “Industry 4.0” supports the individualization of products at high flexibilised large-
scale production and integration of customers and business partners in value creation processes. This allows 
completely new business models within a company and between companies. (BMBF 1, 2014).  
The individual value-added steps can be networked with each other and can be used in synchrony. Due to the 
volatility of the markets, a flexible production will be supported, so as to timely respond to a permanent changing 
requirements (BMBF 2, 2014). 
Some institutions are developing new standards to develop value chains for enterprises.  
The “Verein deutscher Ingenieure” published in its status report in April 2014 some regulations. The definition 
contained therein implies that the product life cycle is increasingly geared to individual customer needs. The life 
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cycle begins with the product idea and ends with the completion of the order. The combination of people, objects 
and dynamic real-time (IT-) systems supports the organization to optimize the enterprise-wide value networks 
(VDI/VDE-Gesellschaft, 2014).  
Sigmar Gabriel concrete 5 topics that are rated for the implementation of “Industry 4.0” as central: 
1. Industrial policy dimension: Development of new business models, based on traditional value chains; 
2. Employment Political Dimension: Development of high-skilled jobs; 
3. Dimension Data Security: Active protecting confidential data from unauthorized access; 
4. Middle class company’s policy dimension: Innovative action of the middle class companies; 
5. The regulatory dimension: Setting up reference architectures and application examples in order to achieve 
competitive advantages (Gabriel, S., 2015). 
Kai-Ingo Voigt presented at CEBIT 2015 his lecture: “Innovative Geschäftsmodelle durch “Industrie 4.0” - eine 
branchenübergreifende Analyse aus strategischer Perspektive” translated: “Innovative business models by “Industry 
4.0” - a cross-industry analysis from a strategic perspective”. First Voigt points out that the key success factors are: 
innovation, flexibility and complexity management and data security. This is the result of a study, which was carried 
out with 56 expert interviews, between May 2014 and April 2015. The central research question was: How does the 
business models of established companies are changing through the “Industry 4.0”? The interviewees have 
experience in the following industries: mechanical engineering, automotive industry, electrical industry and the 
cluster “other industry” (chemical industry, information technology, food processing, aerospace and medical). In 
conclusion, the study found out that the “value proposition” of the company / industry is most affected by the 
“Industry 4.0”. In machines and industrial plants in the foreground stands the objective to create new revenue 
through expansion of its product and service offerings and new customer relationships. In the electrical industry, the 
construction of key resources is in the foreground and in the automotive industry, the transfer of existing value 
networks (Voigt, K-I., Kiel, D., 2015). 
2.2. Service engineering 
In the following section, the life cycle of the “Service engineering” is specified and analyzed in this context. 
These definitions are used in the following methodology of evaluation model and in the scientific investigation. 
Gerhard Ernst argues that for the systematic development of services using instruments and tools, like the “PEM 7 – 
procedure” is appropriate (Ernst, G., 2004). 
Most theoretical approaches to “Service engineering” is based on the division of the entire development process 
in main phases and associated operations. The phase model “PEM 7” distinguishes three main phases of service 
creation, service design and service management. The procedure model is supported by the BMBF, in the 
framework of the initiative “Services for the 21st Century”, promoted project network. 
 
 
 
 
 
 
 
 
 
 
Own schema on the original concept basis of Stein, Meiren, 1998 
 
In the first phase “Idea generation”, the ideas and their pre-selection, it is about developing and using methods 
and tools for systematic collection of ideas and assessment. Also, economic considerations are taken into account. In 
the “Reception of requirement” phase, the identification of the main requirements of the target audience and the 
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expected performance, should serve the provider to differentiate itself from its competitors. At this stage, it is of 
great importance to involve suitable customers. The „Service design“-phases are the focus of the overall 
development process. The attributes of the services are specified and detailed. Here the detailed customer 
requirements are taken into account. The design includes all the dimensions of the later service provision. Here also 
organizational, process and qualitative aspects are defined. The “Implementation” phase terminates the service 
engineering process and transforms the transition into the operational phase. Gradually, the functions are established 
and implemented for the operational phase (Haller, S., 2012). In the phase “Provision of service” service delivery 
takes place. The phase "Evaluation" is an overarching phase. This takes place during the entire lifecycle process. 
During the performance customer’s expectations and specifications of the services are permanently monitored. A 
Delta analysis identifies deviations and conducts when necessary, permitting appropriate measures to be taken. 
In the phase “Detachment” the service is discontinued. 
3. Pre-conclusion: 
In the study of Voigt & Kiel no interviewees from the service-industry participated. The service sector is always 
included in the formulations of objectives, but in the concrete research and concept development, the service sector 
is not considered. Likewise, the literature review has revealed that a large part of the available literature on the topic 
is only up to 5 years old. The focus is rather on the presentation of the benefits and the expectations of the politics 
from the project “Industry 4.0”. Concrete implementation concepts, best practice examples and experiences of 
operation and proven benefit evaluation are still missing. 
4. Research methodology 
The life cycle of the VDE/VDI society is taken up and combined with the various definitions of “Service design”. 
The dimensions of people, objects and dynamic real-time (IT) systems that support the optimization of an 
organization with the value chain, are evaluated separately. This is by design, because in the “Industry 4.0 – 
concepts” is always listed the concept of "value-added chain" as a starting point for a transformation of the 
companies in the digitization era. Based on this perspective, the following dimensions will be transferred to the 
service management and is defined: 
x people: stakeholders that are either the business service users and staff who are involved in the service provision 
process. 
x objects: target group-oriented purpose of and characteristics of service 
x dynamic real-time (IT) systems: availability, degree and characteristics of support possibility in the service 
provision process. 
Each respondent can evaluate between 0 and10 points. A value of 0 means that the objectives and characteristics 
of “Industry 4.0” for the phase of the service engineering and for the dimension is not relevant. The value of 10 
means that the objectives and characteristics of “Industry 4.0” for the phase of the service engineering and for the 
dimension is of greatest importance. At the level of the phases and the dimensions, the values are summed. In order 
to allow a detailed analysis, the largest deviations in the various phases are reported separately. In a result table, the 
respective average values of the individual results are shown. The values are, for better representation, to one 
decimal rounded. 
5. The Survey Description 
The research was carried out within different service provider companies in Europe. Each of the organizations 
has got more than 600 employees. The survey was conducted between February 2015 and April 2015. For all 
companies a total of 80 interviewees were selected. All respondents have been active for more than 10 years in 
service management at the time of the interview. The customers of the service companies are from different 
industries: service sector, telecommunications and automotive sector, with worldwide locations.  
Concretized description of the study: 
x Uniform distribution of the participants (service manager) from the different sectors. 
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x Language: English 
The people involved work in service companies in the following industries: Financial Services, Facility 
Management, Consulting and Technical Delivery Management  
x  The 80 respondents were between 32 and 49 years’ old 
x  For answering a time of 60 minutes is been scheduled, if necessary, the time may be extended. 
x  In preparation respondents are given the elaboration of theoretical basis, with definitions. 
x  In order not to distort the result, no communication is intended while answering the evaluation. 
6. Results of the survey 
The following table shows the results of the study are presented. 
     Table 1. Results of the study. 
Service engineering - PEM 7 stages dimension: 
people 
dimension: 
objects 
dimension: 
dynamic real-
time (IT) 
systems 
sum largest deviation 
Idea generation 8,4 8,6 5,1 22,1 3,3 
Reception of requirements 8,1 7,7 5,2 21,0 2,9 
Design 8,4 8,5 8,0 24,9 0,5 
Implementation 8,7 8,8 9,1 26,6 0,4 
Provision of services 8,6 8,4 8,6 25,6 0,2 
Evaluation 7,6 8,7 9,3 25,6 1,7 
Detachment 4,2 4,1 3,5 11,8 0,7 
Sum 54,0 54,8 48,8 157,6  
 
- Remarks to the phases: 
In the phases "Idea Generation" and "Perception of Requirement" reaches the dimension "Dynamic real-time" 
much lower values than the other two dimensions. In these phases a “Real time- logic” support very limited. The 
phase "Detachment" is rated very low in all dimensions and is therefore in the overall context thus an exception. The 
phases “Design”, “Implementation”, “Provisioning of Services” and “Evaluation” are comparable rated at a high 
level. 
- Remarks to the dimensions: 
The dimensions of “People” and “Objects” reach higher values than “Real-time logic”. The reason is the low 
values at “Idea generation” and “Reception of requirements”. 
- Overall remarks: 
The highest value is 9.3 in phase “Evaluation”. The “Real-time” logic support can be very pronounced in the 
current review. 
7. Pre-conclusion: 
With a few exceptions, the result of the study shows high values. Out of 21 parameters only 3 values are under 
the individual result of 5. In the phase “Design”, “Implementation” and “Provisioning of Services” there are only 
minor differences in the respective total score (maximum 0.5). A separate and differentiated analysis of the 
dimensions is useful to be able to evaluate the application of the “Industry 4.0” concept. Depending on the definition 
of the dimensions the results will be different in a re-use of the method. The results of this study are consistent with 
the current state of research (see Sabine Haller), that the phases of the “Service Design” constitute the core of the 
engineering process. A new finding of the study is the highly rated possibility of using "Industry 4.0" as an 
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instrument for the phase “Evaluation”. The high values confirm the suitable use of the evaluation model for the 
assessment of service management, in relation to the project “Industry 4.0”. 
8. Conclusion 
The content of the results of the study shows that service engineering and management can be an important 
component of the project “Industry 4.0”. Existing service management tools, such as “PEM 7” may be a suitable 
addition to the project “Industry 4.0” due to the placed objectives of the project. As part of further research, the 
service management perspective should be designed for “Industry 4.0“. This is not fully possible here, because of 
the limits in this paper. Also, the used phases and dimensions of the model cannot be adequately described and 
defined in detail in such a short context. A further expansion of scientific elaboration consists of the differentiation 
of services on the commercial purpose. A different point of view of this study into the concept: “Industry 4.0” is 
necessary for various reasons. On one hand, the share of services grows constantly, on the other hand, customers 
increasingly expect products with associated services. A distinct industrial core of the economy can help a region 
(eg Europe) can behave less sensitive and more stable during a global economic crisis (Spath, D.2013, p.15). In this 
respect it is of great importance for service management to be included in future occurrences of the "Industry 4.0". 
This is also due to the fact that products are increasingly being offered with a significant proportion of services. The 
usefulness of the concept in the context of this research is the completion in the future of the project "Industry 4.0" 
in order to achieve greater stability in crisis situations and more competitiveness.  
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